Restriction of drug transport by the tumor environment.
As in the systemic treatment of any disease, it is crucial for anti-cancer drugs to reach their target at a sufficient that is a therapeutically effective dose. However, unlike normal organs, solid tumors have a tendency to be undersupplied and hypoxic. This not only leads to insufficient supply of oxygen and nutrients but also to inefficient transport of drugs into tumors. As a consequence, administered doses have to be raised, resulting in increased side effects and often premature termination of treatment. A better understanding of the mechanisms that hamper transport of drugs into tumors could lead to the development of auxiliary strategies aimed at increasing tumor drug delivery and accumulation and thereby improving the efficacy of anti-cancer drugs at our disposal. The tumor microenvironment (TME), i.e., its vasculature, stroma, extracellular matrix and immune environment affect the transport of drugs to the tumor and their distribution within the tumor tissue in various ways. In this review we will highlight the current research regarding the cellular and molecular mechanisms that remain as an obstacle towards an effective cancer therapy, and also focus on the various strategies to alter the TME to increase tumor drug exposure and thereby treatment efficacy.